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Trimethylsiloxyalkanols
Trimethylsiloxyalkanols and their tributyltin(IV) derivatives have been synthesized and the nature of the species present in solution has been discussed on the basis of spectral data.
2-Methoxyalkanols exhibit interesting variations with regard to equilibrium species of non hydrogen bonded, intramolecular hydrogen bonded and intermolecular hydrogen bonded forms [1] [2] [3] [4] [5] [6] [7] [8] [9] . 2-Methoxyethanol in particular has been found to behave as an anion as well as a bidentate ligand in its metal complexes [10] [11] [12] [13] [14] , Trimethylsiloxyalkanols, Me3SiO(CH2)nOH synthesized through a simple way, are a new class of potentially bidentate ligands with different basicity of the oxygen atom and steric conditions. In the present paper, the synthesis and nature of trimethylsiloxyalkanols is described.
Experimental
Freshly distilled hexamethyldisilazane (126 ° C), trimethylchlorosilane (58 °C), 1,2-ethane-diol (198 °C), 1,3-propane-diol (105 °C/8 mm), 1,4-butane-diol (230 °C), 1,5-pentane-diol (239 °C), 2,3-dimethyl-2,3-butane-diol (173 °C) and bis-(tributyltin)oxide (220 °C/10mm) were used. Tetrahydrofuran, benzene and carbon tetrachloride were dried by the standard methods. Carbon and hydrogen were analysed by using a Coleman-33 model microanalyser. A Gallenkamp semimicro ebulliometer (MW-120 model) was used for the molecular weight determinations. For all the spectroscopic studies the compounds were distilled twice before use. IR spectra were recorded on a Perkin-Elmer 577 in the range 4000-400 cm -1 of neat samples using KBr plates and of solutions using a variable path length cell (0-0.6 mm) with Csl windows in the 3 /x region. PMR spectra were recorded on 60 MHz PerkinElmer R12B in CC14 using TMS as an internal standard.
Trimethylsiloxyalkanols, MezSiO(CH2)nOH (1)
Hexamethyldisilazane and the corresponding diol in a 1:2 ratio in THF (~50 ml) with a drop of tri- (2) Bis-(tributyltin) oxide and the corresponding trimethylsiloxyalkanols were taken in ~ 50 ml of benzene in a 1:2 molar ratio. The reaction mixture was heated under reflux and the liberated water was azeotroped out. The excess solvent was removed in vacuo and the product was dried at 30-40 °C / 0.1 mm for 2 h. The results are tabulated in Table I .
Results and Discussion
Hexamethyldisilazane reacts with diols in a 1:2 molar ratio in refluxing THF to give trimethylsiloxyalkanols (1);
Trimethylchlorosilane, although it catalyses the reaction, when used as a silylating agent gives the products with high silicon contents. In the attempted preparation of the trimethylsilyl derivative of 2,3-dimethyl-2,3-butane-diol, the reaction could not be pushed to completion, presumably due to steric reasons; the end product is probably a mixture of the diol and a silylated derivative [15, 16] .
In all these compounds 1, a strong broad IR band in the region 3300-3500 cm -1 is observed due to OH stretching. An intense and slightly split band at ~1100 cm -1 is also present in all cases, probably arising from v(C-O) and vas(Si-0-C) [17] . Typical characteristic <5(CH3Si) absorption bands at ~750 and -840 cm-1 and the <5S(CH3) band at ~ 1250 cm-1 can also be seen [18, 19] . The asymetric stretch due to (Si-O) probably gives rise to a band of medium or weak intensity in between 860-880 em -1 [20] .
The PMR spectra (Table II) of trimethylsiloxyalkanols, Me3SiO(CH2)nOH reveal some interesting features. In trimethylsiloxyethanol and -propanol, two signals due to the MeaSi protons centered at ~0.10 and ~0.27 ppm are obtained, whereas the higher derivatives (n = 4 and 5) give a singlet at 0.30 ppm. Other signals have been tabulated in Table II . The IR studies in the 3 ft region have been helpful to throw light on the nature of the species responsible for the two signals in the PMR spectra of the first two derivatives.
The detailed spectral bands of the trimethylsiloxy compounds in the 3 /z region are given in Table III and it appears that in the solution species A and/or B and C are present in equilibrium: The assignments of infrared bands due to the species (A), (B) and (C) have been deduced as they are concentration dependent. The results obtained with Me3Si0(CH2)20H at different dilutions are as follows: As the dilution is increased from 0.2moles/1 to 0.02 moles/1, the absorbance due to the intramolecular hydrogen bonded vOH (in the species A) [5] , MeO(CH2)nOH are 35 for n = 2, 93 for n = 3, 184 for n = 4 and no intramolecular H-bond when n = 5.
increases and that for the intermolecular hydrogen bonded vOH diminishes; at still lower concentrations the latter is absent.
The two signals in the PMR spectra (Table II) of trimethylsiloxyethanol and -propanol derivatives Me3SiO(CH2)"OH (n = 2 or 3) can be described to be due to the species (A) and other to (B and C). The band due to intramolecular hydrogen bonded OH in the infrared spectra is absent in Me3SiO(CH2)"OH (rc = 4 or 5) (Table III) , revealing the conspicuous absence of intramolecular hydrogen bonded species (A) in these; this may perhaps be due to the bulkier trimethylsilyl group preventing the formation of a higher membered ring, and to entropy effects. The higher steric requirement of Me3Si group inhibiting the ring closure beyond the propanol derivative appears to be understandable in light of the available data on MeO(CH2)«OH (n = 2-5) [5, 21] , where the strength of the intramolecular hydrogen bonded species (reflected in A v values given in the footnote of Table III ) increases up to 7i = 4 and this species becomes non-existent at n = 5.
The effect of steric factors on ring closure has been further substantiated by the study of tributyltin derivatives, Me3SiO(CH2)rtOSnBu3 (2). These compounds have been prepared by the reactions of bis(tributyltin) oxide with trimethylsiloxyalkanols in refluxing benzene:
Completion of the reaction was marked by the disappearance of a band at 770 cm -1 characteristic of v(Sn-O-Sn) of tributyltin oxide [22] . The products are obtained as non-volatile mobile liquids and tend to decompose around the bath temperature of 180 °C at 0.1 mm during the attempted distillation. The possibility of the product 2 being a mixture of Me3SiO(CH2)nOSiMe3 and Bu3SnO(CH2)"OSnBu3 is ruled out as the bis-silylated derivatives are reported to be distillable liquids [15] and can not be present under the experimental conditions employed for isolating the derivatives Me3SiO(CH2)nOSnBu3. In their infrared spectra the usual bands [23] due to v(Sn-O) and v(Sn-C) are present at ~520 cm -1 and ~ 605 cm -1 . The PMR spectrum of the tributyltin derivative of 2-siloxyethanol, Me3SiOCH2CH2OSnBu3 gave two signals at 0.38 and 0.25 ppm due to the Me3Si protons presumably due to the two species (D and E). In the higher tin derivatives (where n -3 or 4) only one signal due to the MesSi protons is observed indicating that the presence of BußSn group causes further constrains in the ring closure and thus in higher analogues predominantly the species (D) exist. This is substantiated by another observation in the infrared spectra wherein the derivative of only 2-siloxyethanol possesses an additional band at 810 cm -1 of medium intensity which may be assigned to v(Si-O) of the equilibrium species (E).
In the other two derivatives the absence of this band indicates that these exist primarily in the form (D).
Temperature dependent NMR studies are necessary to a final proof of the proposed details of mechanism and product distribution. Silyl redistribution cannot be excluded completely on the basis of the present results (referee's comment).
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